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Abstract of EP0464683 

The invention relates to a fluid compressor which 
comprises a closed case (1) having an inlet (5) 
for a fluid at one end thereof and an outlet (7) for 
a fluid at the other, a cylinder (27) fixed in the 
case (1), and a rotary member (29) v\^hich orbits 
in and relatively to the cylinder (27), wherein the 
rotary member (29) has a compression unit for 
compressing a fluid supplied into the closed case 
(1 ) from the inlet (5) thereof on the orbital 
movement of the rotary member (29), then 
discharging it to the outside from the outlet (7) of 
the closed case (1). 
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0 The invention relates to a fluid connpressor 
which comprises a closed case (1) having an inlet 
(5) for a fluid at one end thereof and an outlet (7) for 
a fluid at the other, a cylinder (27) fixed In the case 
(1). and a rotary member (29) which orbits in and 
relatively to the cylinder (27), wherein the rotary 
member (29) has a compression unit for compress- 
ing a fluid supplied into the closed case (1) from the 
inlet (5) thereof on the orbital movement of the rotary 
member (29), then discharging It to the outside from 
the outlet (7) of the closed case (1). 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a fluid com- 
pressor suitable, for example, for compressing a 
refrigerant gas in the refrigeration cycle. 

Description of the Prior Art 

As compressors generally known so far, there 
can be mentioned reciprocal or rotary type com- 
pressors. Moreover, a helical-blade type fluid com- 
pressor is also well known. The fluid compressor of 
this type, as described in Japanese Patent Applica- 
tion No.62-191564 for example, is so constructed 
that a refrigerant is applied into an operation cham- 
ber on the inlet side of a cylinder, then carried in 
the cylinder toward another operation chamber on 
the outlet side of the cylinder with being succes- 
sively compressed, thereafter discharged from the 
cylinder. 

For example, as shown in Fig.1, the helical 
blade type compressor includes driving means 105 
comprising a stator 101 fixed to an outer frame of 
the compressor and a rotor 103 rotatable in the 
stator 101, a cylinder 107 integrally joined to the 
rotor 103, and a rotary rod 111 which is orbited by 
means of an Oldham ring 109 rotatable about an 
eccentric axis spaced by a distance e apart from 
the central axis of the cylinder 107. Namely, all of 
these roter 103, cylinder 107 and rotary rod 111 
are rotated to the stator 101, so that the rotary rod 
111 is helically orbited to the cylinder 107. More- 
over, a spiral groove 113 is fonmed in the outer 
surface of the rotary rod 111 over almost all of the 
lateral length thereof, and a blade 1 1 5 is detachab- 
ly fitted in the groove 113. Besides, the outer 
surface of the blade 115 is partly in contact with 
the inner surface of the cylinder 107 so that the 
blade 115 rotates together with the cylinder 107. 

Because the rotary rod 111 is helically orbited 
about the eccentric axis shifted by e from the 
cylinder 107, the rotation speed of the cylinder 107 
differs from that of the rotary rod 111, and the 
difference is changed at a cycle of one rotation of 
the rod 111. Moreover, since the blade 115 flexibly 
moves along the groove 113 during the rotation, 
the space defined between the rotary rod 111 and 
the cylinder 107 are divided by the blade 115 so 
as to form a plurality of operation chambers 117. 
Therefore, each capacity of the operation cham- 
bers is determined by the pitch of the spiral groove 
113 in which is fitted the blade 115 upon a deter- 
mination of an inside diameter of the cylinder and 
an outside diameter of the roter. Incidentally, the 
pitch of the groove 113 is gradually reduced from 
one end to the other of the rotary rod 1 11, Namely, 



according to the construction shown in Fig.1 , since 
the capacity of each operation chamber 117 
formed by the blade 115 is gradually reduced 
toward the discharging side of the cylinder ill 

5 corresponding to an outlet pipe 121 from the inlet 
side thereof corresponding to a suction pipe 119, a 
refrigerant supplied from the inlet side is succes- 
sively carried toward the discharging side through 
the plurality of operation chambers 117 with being 

10 gradually compressed. 

Thus, according to the above-mentioned helical 
blade type fluid compressor, the refrigerant com- 
pression efficiency is decided by the ratio between 
capacities of the operation chamber the nearest to 

75 the inlet and the chamber the nearest to the outlet.- 
Therefore, one of means for enhancing the effi- 
ciency is to enlarge the capacity of the nearest-to- 
Inlet operation chamber, that is, the first operation 
chamber 117. Moreover, to enlarge the capacity of 

20 the first chamber 117, as shown in Fig.2, it is 
necessary to enlarge the first pitch P of the spiral 
groove 113 on the inlet side (shown on the right 
side in the same drawing) or to make large the 
diameter of the cylinder 107 or small the diameter 

25 of the rotary rod 111. 

However, according to the former method of 
enlargement of the first pitch P of the spiral groove 
113, since the torsion stress Imposed on the blade 
115 around the area corresponding to the pitch P is 

30 so large that the portion Is likely to be fatigued. As 
the result, it is very difficult to guarantee the dura- 
bility of the blade 115 and to prevent breakage 
thereof. 

On the other hand, according to the latter 

35 ■ method of enlargement of the diameter of the cyl- 
inder 107, with increase of the respective diam- 
eters, the inner diameter of the rotor 103 must be 
increased, so that the motor efficiency is degraded 
and the weight of the cylinder 107 and rotary rod 

40 111 is increased. In particular, in this case, since 
the load of the rotor 103 to be imposed on a 
bearing section 123 is increased, the bearing sec- 
tion 123 is likely to be damaged, so that it is very 
difficult that the rotor 103 is stably supported at its 

45 right and left side with high accuracy at the assem- 
bling. Moreover, since the stator 101 and rotor 103 
must be enlarged with the enlargement the cylinder 
107, it is necessary to increase the dimensions of 
the entire system. And, an increase of the relative 

50 speed between the bearing section 123 and the 
cylinder 107 in proportion to the enlargement of the 
diameter of the cylinder results in an increase of 
the driving loss. When the diameter of the piston 
become small, since the eccentric value become 

55 large, the inserting amount of the blade into the 
piston is increased. Therefore, It is difficult to make 
small the rotor. 
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SUMMARY OF THE INVENTION 

The present invention was miade to solve the 
above-mentioned problem In the conventional art. 

Therefore, it Is an object of the present Inven- 
tion to provide a fluid compressor In which the 
diameter of the cylinder can be increased with 
suppressing the loss to be Imposed on the bearing 
section. 

To achieve the object, the fluid compressor 
according to the present invention comprises a 
closed case having an inlet at one end thereof and 
an outlet at the other, a cylinder fixed in the closed 
case, a rotary member which is fitted around an 
eccentric shaft, the central axis being spaced by a 
predetermined distance apart from the central axis 
of a main shaft inserted In the cylinder, and orbits 
in contact with the inner surface of the cylinder at a 
part of the outer surface thereof, a spiral groove 
which is formed In the outer surface of the rotary 
member and has a pitch t)eing gradually narrower 
toward the outlet side of the closed case from the 
inlet side thereof, a spiral blade which is movably 
fitted In the groove and contacts with the Inner 
surface of the cylinder at a part of the outer surface 
thereof so as to divide the space defined between 
the inner surface of the cylinder and the outer 
surface of the rotary member into a plurality of 
operation chambers, and driving means for giving 
rotational driving force to the main shaft. 

According to such a fluid compressor, since 
the cylinder is fixed in the closed case, the load 
related to the cylinder does not acts on a bearing 
section for supporting the main shaft. Therefore, it 
becomes possible to enlarge the diameter of the 
cylinder without causing any damage to the bear- 
ing section, so that the capacity of each operation 
chamber, particularly of the operation chamber 
nearest to the Inlet of the case, can be enlarged. 
As the result, the operation efficiency can be great- 
ly improved. 

These and other objects, features and advan- 
.tages of the present invention will be more appar- 
ent from the following description of a preferred 
embodiment, taken in conjunction with the accom- 
panying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig.1 is a cross section of the entire body of a 
conventional helical blade type compressor; 
Fig .2 Is a perspective view of a rotary rod shown 
in Fig.1; 

Fig.3 is a cross section of the entire body of a 
fluid compressor as an embodiment of the 
present Invention; 

Fig. 4 is a perspective view of an Oldham cou- 
pling member shown In Fig.3; 
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Figs.Sa, 6a, 7a. 8a are schematic diagrams to 
respectively explain operation of the fluid com- 
pessor shown in Fjg.3; 

Rgs.5b, 6b, 7b. 8b are cross sections respec- 
tively taken along lines A-A' in Figs.5a, 6a, 7a, 
8a. 

DETAILED DESCRIPTION OF THE EMBODI- 
MENTS 



Hereinafter, one embodiment of the present 
invention will be described with reference to Figs.3 
to 8. 

In Fig.3, reference numeral 1 designates a 

75 vertical-type closed case of a closed fluid compres- 
sor used in the refrigeration cycle. At the bottom 
end of the closed case 1 is arranged a suction pipe 
5 to be used in the refrigeration cycle, while at the 
upper end thereof is provided a discharge pipe 7. 

20 Moreover, an electric driving unit 9 as driving 
means is disposed at the upper half portion in the 
closed case 1, while a compression unit 11 is 
arranged at the lower half portion thereof. 
- The electric driving unit 9 comprises a stator 

25 13 fixed in the inner surface of the closed case 1 in 
an almost annular form and an annular rotor 15 
rotatably provided In the stator 13. 

In the rotor 1 5 is fixed a main shaft 25 which is 
rotatably supported by a bearing section 19 of a 

30 first bearing member 17 and a bearing section 23 
of a second bearing member 21, further both of the 
first and second bearing members 17, 21 are se- 
cured in the closed case. Moreover, the main shaft 
25 extends up to the area in which the compres- 

35 sion unit 1 1 is disposed. 

On the other hand, the compression unit 11 
includes a cylinder 27 and a rotary member 29, 
and the cylinder 27 is fixed to the inner surface of 
the closed case 1 . 

40 The rotary member 29 is arranged along the 

axis of the cylinder 27 and formed in a cylindrical 
shape with an outer diameter less than the inner 
diameter of the cylinder 27, and has a boss 31 at 
the central portion thereof. The boss 31 of the 

45 rotary member 29 is fitted around an eccentric 
shaft portion 33 whose axis is spaced by a dis- 
tance e from the central axis of the main shaft 25. 

The eccentric shaft portion 33 Is Included in 
the main shaft 25 at almost the central portion of 

50 the cylinder 27, and is also supported by the 
bearing sections 19, 23 of the first and second 
bearing members 1 7, 21 . 

Moreover, by means of an Oldham coupling 
member 35, the rotary member 29 orbits together 

55 with the main shaft 25 with being in contact with 
the Inner surface 27a of the cylinder 27 at a part of 
the outer surface thereof. Namely, the rotary mem- 
ber 29 orbits in contact with the fixed cylinder 27. 
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The Oldham coupling member 35 Is in a ring 
shape as shown in Fig. 4, and has a pair of projec- 
tions 37, 37 on the top side thereof and another 
pair of projections 39, 39 on the bottom side. 
Moreover, each upper projection 37 is shifted by 
90* from each lower projection 39. and each upper 
projection 37 is engaged in each first groove 41 
formed in the boss 31 of the rotary member 29. On 
the other hand, each lower projection 39 is en- 
gaged in each second groove 43 which is formed 
in the second bearing member 21 and shifted by 
90* from each first groove 41. 

Moreover, in the outer surface of the rotary 
member 29 Is formed a spiral groove 45 along the 
axis thereof, and the pitch of the groove 45 is so 
arranged as to be the maximum at the portion 
nearest to the suction pipe 5 and to be the mini- 
mum at the portion nearest to the discharge pipe 7. 
Besides, in the spiral groove 45 is fitted a blade 47 
formed with an elastomeric material such as syn- 
thetic resins so as to enable the blade 47 to 
vertically move in the groove 45 by the elastic 
properties of the material. The length of the blade 
47 is a little shorter than that of the spiral groove 
45. and the width is almost the same as that of the 
spiral groove. Moreover, the thickness is smaller 
than the depth of the groove, therefore, the blade 
47 can move vertically (in a direction shown by an 
arrow B in Fig.3) within the space defined between 
the bottom of the groove and the inner surface of 
the cylinder 27. 

The outer surface of the blade 47 is partly in 
contact with the inner surface of the cylinder 27, so 
that the space defined between the inner surface of 
the cylinder 27 and the outer surface of the rotary 
member 29 is divided Into a plurality of operation 
chambers 49 by the blade 47. Namely, each opera- 
tion chamber is defined between each adjacent 
pair of contact portions of the blade 47 to the inner 
surface of the cylinder 47 as shown in Fig.Sa, and 
the cross section Is in a shape of a crescent as 
shown in Fig.5b. 

The capacity of each operation chamber is the 
maximum at the portion the nearest to the suction 
pipe 5 {at the lowest operation chamber shown in 
ng.3), and becomes gradually smaller toward the 
portion the nearest to the discharge pipe 7 (toward 
the top operation chamber shown In Fig.3). 

Moreover, the lowest or first operation chamber 
49 on the inlet side is in communication with the 
suction pipe 5, and a refrigerant gas is continu- 
ously supplied thereto from the pipe 5. On the 
other hand, the top or last operation chamber 49 on 
the discharge side communicates with the dis- 
charge pipe 7 through an opening 51 formed 
through the first bearing member 17. Incidentally, 
in Fig.3. reference numeral 53 designates a bal- 
ance weight provided at the main shaft 25, and 55 



shows lubricant oil to be supplied to the respective 
bearing sections 19, 23. 

Next, the operation of the fluid compressor is 
explained. 

5 First, electric power is supplied to the electric 

driving unit 9 so as to rotate the rotor 15 and the 
main shaft 25. Then, the rotation movement of the 
main shaft 25 results in the orbit movement of the 
rotary member 29 through the Oldham coupling 

10 member 36. As the result, a refrigerant gas sup- 
plied to the first operation chamber 49 on the inlet 
side is successively carried with being compressed 
toward the last operation chamber 49 on the dis- 
charge side through the respective chambers 49 

75 provided therebetween in such a manner as shown 
in Figs 5 to 8, then discharged from the discharge 
pipe 7. 

In the above-mentioned operation, since the 
diameter of the cylinder 27 is so set as to enlarge 

20 the capacity of the first chamber 49, the contact 
between the blade 7 and the inner surface of the 
cylinder 27 is so smooth that stable operation can 
be maintained for a long period of time. Moreover, 
on the compression of the refrigerant gas, the gas 

25 pressure acting on the cylinder 27 has no influence 
on the respective bearing sections 19, 23. 

Besides, the force designated by an arrow F in 
Fig.3, which is generated by the refrigerant gas on 
the compression is transmitted to the eccentric 

30 shaft 33 of the main shaft 25 through the boss 31 . 
In this case, since the eccentric shaft 33 is posi- 
tioned in an area where the gas force F is to act, 
the bending moment to be applied to the rotary 
member 29 can be suppressed at a relatively small 

35 value. Moreover, since the main shaft 25 is sup- 
ported by the two bearing sections 19. 23, the 
bending moment to be applied to the main shaft 25 
can be also suppressed, thereby to obtain stable 
rotation movement thereof. 

40 Incidentally, in this embodiment, though the 

present invention is used for a vertical type fluid 
compressor, it can be also used for the horizontal 
type or vacuum pumps. 

As stated above, according to the present in- 

46 vention, it becomes possible to enlarge the diam- 
eter of the cylinder by fixing it to the case and 
orbiting the rotor only. Thus, the operational effi- 
ciency of the system can be greatly improved by 
enlarging the first operation chamber the nearest to 

50 the inlet end without twisting the blade excessively. 

Moreover, since the blade can be flexibly fitted 
in the spiral groove, it becomes possible to prevent 
concentration of toad to a specific portion of the 
blade, so that stable operation of the system can 

55 be maintained for a long period of time. 

Besides, the system structure is so constructed 
as to suppress the load to t>e imposed on the 
bearing sections, the rotary system can be op- 
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erated more stably and smoothly than the conven- 
tional systems. 

Various modifications will become possible for 
those skilled in the art after receiving the teachings 
of the present disclosure without departing from the s 
scope thereof. 

Claims 

1. A fluid compressor, comprising w 

(a) a closed case having an inlet for a fluid 
at one end thereof and an outlet for a fluid 
at the other end thereof; 

(b) a cylinder fixed in the closed case: and 

(c) a rotary meniber which orbits in and 75 
relatively to the fixed cylinder, 

(d) the rotary member having compression 
means for compressing a fluid supplied into 
the closed case from the Inlet thereof on an 
orbit movement of the rotary member rela- 20 
tive to the cylinder, then discharging it. to 

the outside from the outlet of the closed 
case. 



(e) a spiral blade which is movably fitted in 
the groove and has an outer surface for 
contacting with the Inner surface of the cyh 
inder so as to divide the space defined 
between the inner surface of the cylinder 
and the outer surface of the rotary member 
into a plurality of operation chamk»ers. 

The fluid compressor according to claim 4. 
wherein 

during orbit movement of the rotary mem- 
ber relative to the fixed cylinder, a fluid sup- 
plied from the inlet is compressed by means 
of the plurality of operation chambers and dis- 
charged from the outlet. 

The fluid compressor according to claim 4, 
further comprising: 

driving means for rotating the main shaft. 



The fluid compressor according to claim 1, 
wherein 

the compression means includes a spiral 
groove which is formed in the outer surface of 
the rotary member and has a pitch being 
gradually narrower toward the outlet of the 
closed case from the inlet thereof, and a spiral 
blade which is movably fitted in the groove 
and has an outer surface for contacting with 
the inner surface of the cylinder so as to divide 
the space defined between the inner surface of 
the cylinder and the outer surface of the rotary 
member into a plurality of operation chambers. 
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The fluid compressor according to claim 2, 
further comprising: 

driving means for orbiting the rotary mem- 
ber. 



4. A fluid compressor, comprising 

(a) a closed case having an inlet for a fluid 4s 
at one end thereof and an outlet for a fluid 

at the other end thereof; 

(b) a cylinder fixed in the closed case; and 

(c) a rotary member which is fitted around 

an eccentric shaft included in a main shaft 50 
inserted through the cylinder and orbits with 
partly contacting with the inner surface of 
the cylinder; 

(d) a spiral groove which is formed In the 
outer surface of the rotary member and has 55 
a pitch being gradually narrower toward the 
outlet of the closed case from the inlet 
thereof; and 
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FIG. 1 
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FIG. 5(b) FIG. 6(b) 
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FiG.7(a) FIG. 8 (a) 
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